Angiotensin II (Ang II) signaling is mediated by two receptor subtypes, type 1 (AT 1 ) and type 2 (AT 2 ). The activation of AT 1 receptors is responsible for the development of Ang II-dependent hypertension, whereas the activation of AT 2 receptor is thought to play a counter-regulatory protective role in the regulation of blood pressure that opposes the AT 1 receptor-mediated vasoconstriction. However, the precise mechanisms by which increased numbers of AT 2 receptors counterbalance the AT 1 -mediated actions of Ang II are unknown. We have demonstrated that the abdominal aortic banding in mice and rats and the 2-kidney, 1-clip Goldblatt model of hypertension in mice induces up-regulation of AT 2 receptors in the pressure-overloaded thoracic aorta. In these hypertensive animals, the AT 1 -receptor antagonists but not calcium antagonist abolish up-regulation of the aortic AT 2 receptor as well as blood pressure elevation, suggesting that the pressure-overload up-regulates the aortic AT 2 receptor by Ang II via the activation of AT 1 receptor. Ang II binding to up-regulated AT 2 receptors induces vasodilation in these aortas through bradykinin B 2 -receptor-mediated phosphorylation of endothelial nitric oxide synthase (eNOS) at Ser 633 and Ser 1177 via a protein kinase A-dependent signaling pathway, resulting in sustained production of nitric oxide. These studies provide evidence that the vascular AT 2 receptor is up-regulated in the course of hypertension through the activation of AT 1 receptor, thereby activating a vasodilatory pathway in vessels through the AT 2 receptor via the bradykinin/nitric oxide/cGMP. This issue is important because the antihypertensive eŠect of AT 1 -receptor blockers is, at least in part, dependent on AT 2 -receptor activation.
Losartan potassium (1 mg/kg, once a day) or nicardipine HCl (2 mg/ kg, twice a day) was intraperitoneally administered into mice for 4 days after sham-operation and banding. The animals were then euthanized on day 4 to allow for the detection of AT 2 -receptor mRNA by RT-PCR Southern blotting. The control groups of sham and banding animals received saline. Top: representative blots. Bottom: bar graph shows densitometric data for AT2receptor mRNA expressed as a ration against GAPDH mRNA. Values are the mean±S.E., n＝3 to 10 animals in each group.  p＜0.001 vs saline-treated sham, # p＜0.001 vs saline-treated banding, ## p＞0. 
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Akt はそこで 3-phosphoinositide-dependent kinase 1 Aortic rings were prepared from mice 4 days after sham-operation or banding. Following equilibration for 1 hr in an organ bath, aortic rings were incubated for 30 mins with or without PD123319 (PD; 1 mmol/l), icatibant (Icat: 1 mmol/l), wortmannin (Wort: 1 mmol/l), LY24002 (LY: 10 mmol/l), H89 (10 mmol/l) or KT5720 (KT: 10 mmol/l), then treated with Ang II (0.1 mmol/l) for 10 mins. Values are the mean±S.E. (n＝8).  p＜0.001 versus sham-rings, # p＜0.001 versus untreated banded-rings, § p＜0.001 versus Ang II-treated banded-rings. Data are from Ref. 23).
Fig. 10. In Vitro EŠects of Receptor Antagonists and Protein Kinase Inhibitors on Ang II-Induced Elevation of cGMP in Aortic Rings
Aortic rings were prepared from mice 4 days after sham-operation or banding. Following equilibration for 1 hr in an organ bath, aortic rings were incubated for 30 mins with or without PD123319 (PD: 1 mmol/l), icatibant (Icat: 1 mmol/l), wortmannin (Wort: 1 mmol/l), LY24002 (LY; 10 mmol/l), H89 (10 mmol/l) or KT5720 (KT: 10 mmol/l), then treated with Ang II (0.1 mmol/l) for 10 mins. Values are the mean±S.E. (n＝8).  p＜0.001 versus sham-rings, # p＜0.001 versus untreated banded-rings, § p＜0.001 versus Ang II-treated banded-rings. Data are from Ref. 23 ).
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Vol. 127 (2007) 害薬によって強く抑制された (Fig. 10 The cumulative concentration-response curves for Ang II was constructed 30 mins after treatment with or without PD123319 (PD: 1 mmol/l), icatibant (Icat: 1 mmol/l), wortmannin (Wort: 1 mmol/l), LY24002 (LY: 10 mmol/l), H89 (10 mmol/l) or KT5720 (KT: 10 mmol/l) in aortic rings prepared from mice 4 days after sham-operation or banding. The results are expressed as the percentage of contraction evoked by 40 mmol/l KCl. EŠects of PD and Icat: (A), Wort and LY: (B), and H89 and KT: (C), on the response to Ang II were determined in rings from banded mice. Values are mean±S.E., n＝8 for each point. A:  p＜0.01 versus sham rings and banding rings with PD or Icat, B: # p＜0.01 versus banding rings with or without Wort or LY, C: § p＜0.01 versus sham rings and banding rings with H89 or KT. Data are from Ref. 23). 
